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d3tsict. A F-FtAvte] sl At 244 o}
9} E-9}9](prone position) #Eejo & 3|3 FFehAqte]
2oFE A2 vty o, =F oF TS - AeelA &
o}9) 2 Fodste] 1 Bofe] WdtE v FFEch

S AFEeHAe) OT 2obe = /b4 ez b
S, Type 1 ok ehah W Ealo] H2ahv] = T
7} W=t 7-9-(convex inner border with sharp ap-
ex), Type 2= W EHo] B3} T34 i A
<2-(convex inner border with broad apex), Type 3+ W
xHe 457 9-50] 9l= 7 -5-(undulated contour of
apex) &, el W RS FoF ¥97} N2 Bl
= 79-Z Type 4(2 spike apices) 2 73} (Fig. 2).
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117-%F §4 S3lS §A o2 A7 5 99 77
A 9 532 A, LFES A3 CT 279 4
s}53} u) sshedh.

Z o

Z 393419 CTZF 171 (44%) <A | A F-F=Hx =]

DA on, o]F 4944](29%)4] FEHO R, 1229]
(71%) o4 A5H o2 ZAstAch A=A A5 S
4849 (39%), &=l 7449(61%)7} B 171499 CTA
$-Zol) 976, # 2o 123l B2 Ik

AR F-F LA o] A== JXEEE °J"%‘% 7z &
st 2, 2] 2 S5F(second rib)ol|A] A 2 71 Afo)

(second intercostal space)ol] &) 3= 73—?—7]- 27/ 2204
(12%)°1d 2w, Al 3 5FelA #| 3 53¢ Ale]dl] 1264
(57%), Al 4 5FA A 4 53+ Akl 53¢ (24%), A 5
SFoll A Al 5 57k Abolel| 104](5%), Al 6 5= o]3} F-
Aol A 49 (2%) 7} FZE= o] AP FFHAL 2 F2 4] 3
53} Al 4 57F AHo](81%) ol &4 8 vH(Fig. 3) (Table
1).

S FFo] 972 H9(costovertebral junction)Z=
AHez 5] 9% FHe) 52 oS 3 S sl u)

AR F-FFA o] WS 1/364] B3E = 497} 22/220
1 (10%), FAF-<lA Fa=E= 73971 90/2204 (41%),
s]= 1/36)4] 93/220) (42%)7} B3k=|g] om (Fig. 4),
FF Aoz 2uiA AP FFLA G| FAFoA S
2 YFog FARE o] Fske 3371 16/22041(7%)

Fig. 1. a. CT scan shows focal bilateral tenting of posterior pleura(arrows). The shape of the tening is type 1 on right side and
type 2 on left side.

b. Photograph of cadaveric specimen of the left posterior apex.
The subcostal muscle(SM) is directed obliquely and located innermost compartment of the posterior thoracic wall. Most upper
part of the subcostal muscle is prominent muscular portion.(IM :intercostal muscle)

Fig. 2. Schematic drawing of the shape of
apical pleural tenting, type 1(convex inner
border with sharp apex), type 2(convex in-
ner border with broad apex), type 3(undu-
lated contour of apex), and type 4(2 spike
apices).

Type 1 Type 2 Type 3

Type 4
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Table 1. Location of Apical Pleural Tenting
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Table 3. Shape of Apical Pleural Tenting

Right(n =97)(%) Left(n=123)(%) Total(n=220)(%)
Type 1 58(60) 79(64) 137(62)
Type 2 24(25) 27(22) 51(23)
Type 3 14(14) 15(12) 29(13)
Type 4 1( 1) 2( 2) 3( 1)

Level Right(n = 97)(%) Left(n =123)( %) Total(n =220)(%)
Second rib - Second ICS 13(13) 14(11) 27(12)
Third rib - Third ICS 55(57) 71(58) 126(57)
Fourth rib - Fourth ICS 25(26) 28(23) 53(24)
Fifth rib - Fifth ICS 4( 4) 6( 5) 10( 5)
Below sixth rib 0 4( 3) 4( 2)

(ICS:intercostal space)

Table 2. Location from Costovertebral Junction to Lateral Rib Inner Margin

Right(n =97)(%)

Left(n =123)(%) Total(n =220)(%)

Inner third 7(7)
Central third 44(45)
Outer third 40(41)
Changeable 6( 6)
inner - central 4( 4)
central - outer 2( 2)

15(12) 22(10)
46(37) 90(41)
53(43) 93(42)
9( 7) 15( 7)
7( 6) 11( 5)
2( 2) 4( 2)

Fig. 3. CT scan shows the apical pleural tenting on both pos-
terior thorax at the level of third ribs, type 3 on right side and
type 1 on left side.

Fig. 4. CT scan shows the type 4 apical pleural tenting at the
level of outer third of the left second intercostal space.



CH St 2 AL 4 2] &t 3] X] 1996 :35(1) : 47~52

At 2 A= Smmol A 15mmE t}efsth 745 5 —4). 8 3122 #=d= =7FZ(intercostal mu-
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Fig. 5. The location of the apical pleural
tenting(arrow) is changed from central
third(a) to outer third(b) on upper pos-
terior thorax. And the shape is changed
from type 2(a) to type 1(b).

Fig. 6. The apical pleural tenting(arrow)
is more prominent during elevated(a) than
not-elevated arms(b) with supine position
during scan. There is no significant ch-
ange of the apical pleural tenting between
supine and prone position with elevated
arms(not shown).
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Normal Apical Pleural Tenting: CT Findings’

Dong Wook Sung, M.D., Yup Yoon, M.D., Yu Mee Jeong, M.D., Joo Chul Park, M.D.?,
Kyu Seok Cho, M.D.2, Hee Kyung Ahn, M.D.3, Won Kyu Lee, M.D.3

1Kyung Hee University Hospital, Department of Diagnostic Radiology
2Kyung Hee University Hospital, Department of Thoracic surgery
3Kyung Hee Univeristy, College of Medicine, Department of Anatomy

Purpose: To define the anatomy of apical pleural tenting commonly seen in computed tomography(CT) of the
upper posterior thorax.

Materials & Methods:Chest CTs of 393 patients with no pleural disease clinically and radiographically
were analyzed. GE-9800 Quick and Toshiba-900S were used, employing the usual contrast enhanced CT tech-
nique. CT findings of focal pleural tenting on the inner side of the upper posterior thorax(apical pleural tenting)
were evalvated and analysed in terms of location and shape. The CT findings were compared with the gross
findings of the inner aspect of the posterior cadaveric thorax.

Results: Apical pleural tenting was formed by the upper border of the subcostal muscle. It's incidence was
44%(n =171), with bilaterality in 29%(n =49), and unilaterality in 71% of cases(n =122). This tenting was most
frequently found between the third rib and the fourth intercostal space(81%), and seen in the outer third(42%)
or central third(41%) part of the posterior costal pleura. In fifteen cases(7%), it was directed obliquely and had
changed its location from the inner to the central or the central to the outer part. The shapes of the tenting were
classified as follows:type 1(convex inner border with sharp apex, 62%) ;type 2(convex inner border with broad
apex, 23%) ; type 3(undulated contour of apex, 13%) ; and type 4(two-spike apices, 1%).

Conclusion: Apical pleura tenting is a normal CT finding probably demonstrated by the upper border of the
subcostal muscle. Misdiagnosis of pleural disease can be avoided by recognition of the location and type of this

tenting.
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Pleura, CT
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